This study aimed to determine the economic burden and affecting factors in adult community-acquired pneumonia (CAP) patients ( 18 years) by retrospectively evaluating the data of 2 centers in Istanbul province, Turkey. Data of outpatients and inpatients with CAP from January 2013 through June 2014 were evaluated. The numbers of laboratory analyses, imaging, hospitalization days, and specialist visits were multiplied by the relevant unit costs and the costs of the relevant items per patient were obtained. Total medication costs were calculated according to the duration of use and dosage. The mean age was 61.56 § 17.87 y for the inpatients (n D 211; 48.6% female) and 53.78 § 17.46 y for the outpatients (n D 208; 46.4% male). The total mean cost was €556.09 § 1,004.77 for the inpatients and €51.16 § 40.92 for the outpatients. In the inpatients, laboratory, medication, and hospitalization costs and total cost were significantly higher in those 65 y than in those <65 y. Besides the hospitalization duration, specialist visit, imaging, laboratory, medication, and hospitalization costs and total cost were significantly higher in those hospitalized more than once than in those hospitalized once. While the specialist visit cost was higher in the inpatients with comorbidities, the imaging cost was higher in the outpatients with comorbidities. CAP poses a higher cost in inpatients, elders, and individuals with comorbidities. Costs can be decreased by rational decisions about hospitalization and antibiotic use according to the recommendations of guidelines and authorities. Vaccination may decrease medical burden and contribute to economy by preventing the disease, especially in risk groups.
Introduction
Community-acquired pneumonia (CAP) is still one of the reasons of morbidity and mortality all over the world. In adult population, the annual incidence of CAP has been reported as [5] [6] [7] [8] [9] [10] [11] in 1000 people in the prospective population studies from the UK, 1 Finland, 2 and North America. 3 The economic burden of CAP, which is one of the most important reasons of deaths caused by infectious diseases in the developed countries, is also quite high. 4 The annual expenditure for CAP is estimated to be 8.4-10 billion Dollars in the hospitals of United States of America and 10 billion Euros in Europe. 4 Community-acquired pneumonia can cause a wide range of clinical entity from rapid improvement of the symptoms to severe complications and to death and CAP is life-threatening particularly in elders and individuals having comorbid diseases. 5 There are many microorganisms leading to CAP; Streptococcus pneumoniae and Haemophilus influenza are the main causative agents. 6, 7 The most effective way to prevent CAP caused by S. pneumonia is vaccination. The 7-valent pneumococcal conjugate vaccine (PCV-7), which had been included in the national immunization program for children in our country, was replaced with 13-valent pneumococcal conjugate vaccine (PCV-13) in 2011. 8 For adults, 2 pneumococcal vaccines are available, one of which is PCV-13 and the other is 23-valent pneumococcal polysaccharide vaccine (PPV-23).
While the advances in the knowledge about the natural course and prognosis of the disease, usage of biological markers (such as C-reactive protein and procalcitonin), and treatment approaches being more suitable with the introduction of national and international guidelines provide an improvement in CAP treatment, emergence of new pathogens and evolution of resistance to antibiotics as well as limited options of new antibiotics lead to difficulties in the treatment. 9 Besides the ways to improve outcomes in CAP patients, the ways to reduce the costs are also being investigated. For this reason, in the scope of ensuring rational use of antibiotics, there are ongoing studies aiming at establishing current strategies on evaluating the approaches to decrease duration of use and dosage of antibiotics, treating patients at home rather than at hospital, switching to oral treatment from intravenous treatment in a short period of time, and decreasing the duration of hospitalization. 4 Additionally, there is a gradual increase in penicillin resistance and multidrug resistance among S. pneumoniae isolates worldwide. 10 In this context, it is important to know the current medical and economic burden of CAP in order for each geographical region to be able to make its own planning. The present study aimed to determine the economic burden and the affecting factors in adult CAP patients 18 y of age by retrospectively evaluating the data of 2 centers in Istanbul province, Turkey.
Results
Data of 208 inpatients (females, 48.6%) and 211 outpatients (females, 46.4%) were analyzed. The mean ages of the inpatients and outpatients were 61.56 § 17.87 y and 53.78 § 17.46 years, respectively. Of the patients, 42.6% were admitted to outpatient clinic, 12.4% were admitted to emergency services, and 1.1% were admitted by ambulance. Among inpatients, 36.5% had chronic obstructive pulmonary disease (COPD), 18.3% had hypertension, and 12.0% had diabetes mellitus. Among outpatients, 22.7% had COPD, 20.4% had asthma, and 7.1% had hypertension. The mean hospitalization duration of the inpatients was 6.81 § 4.68 d (Table 1) . When being 65 y of age or having any comorbidity was defined as a risk group for pneumococcal and influenza vaccination, 48.6% of the inpatients and 28.9% of the outpatients were in the 65 y of age group and 80.8% of the inpatients and 71.6% of the outpatients had a comorbid disease. However, only 2 patients, one from inpatients and one from outpatients, had previous pneumococcal vaccination. The total mean cost per patient was €556.09 § 1,004.77 for the inpatients and €51.16 § 40.92 for the outpatients (Table 1) . Medication cost had the highest share of total cost both in the inpatients and outpatients (Fig. 1) .
In the inpatients, the costs of laboratory, medication, and hospitalization and the total cost were significantly higher in those 65 y than in those <65 y ( Table 2) .
There were 17 patients hospitalized more than once due to the diagnosis of CAP within the study period. In addition to the hospitalization duration, the costs of specialist visit, imaging, laboratory, medication, and hospitalization and the total cost were significantly higher in those hospitalized more than once compared with those hospitalized once (Table 3) .
While 19.7% (n D 41) of the inpatients had no comorbidities, 39.9% (n D 83) had one comorbidity, 24.0% (n D 50) had 2 comorbidities, 16.3% (n D 34) had 3 or more comorbidities. While 19.7% (n D 60) of the outpatients had no comorbidities, 35.5% (n D 75) had one comorbidity, 24.2% (n D 51) had 2 comorbidities, 11.8% (n D 25) had 3 or more comorbidities. Both in the inpatients and outpatients, the costs of laboratory and medication and the total costs were higher in those with comorbidities than in those without. The cost of specialist visit was higher in the inpatients with comorbidities whereas the cost of imaging was higher in the outpatients with comorbidities (Table 4) .
In the outpatients, the mean medication cost was €39.56 § 25.17 in those with 3 comorbidities and it was significantly higher than in those with one or 2 comorbidities (p D 0.008). Moreover, the mean total cost was €73.88 § 54.96 and it was significantly higher in those with 3 comorbidities than in those with 1 comorbidity (Table 5) .
There was no significant increase in the mean total cost with an increase in the number of comorbidities in the inpatients <65 y of age (€444.94 § 437.79 for 1 comorbidity, €424.37 § 530.60 for 2 comorbidities, and €420.65 § 303.32 for 3 comorbidities; p D 0.822). There was also no significant increase in the mean total cost with an increase in the number of comorbidities in the inpatients 65 y of age (€ 598. The linear regression analysis performed to examine the impact of the factors on the total cost in all patients revealed that age ( 65 years), male gender, and being inpatient were the significant factors (p D 0.041, p D 0.027, and p<0.001, respectively; Table 6 ). When the analysis was performed separately for inpatients and outpatients, it was observed that the significant factors affecting the total cost were the length of hospital stay and admission to intensive care unit in the inpatients and the presence of comorbidity in the outpatients (p<0.001 for each; Table 7 ).
Discussion
Community-acquired pneumonia continues to be one of the main public health problems due to its medical and economic burden. While the incidence of CAP varies across countries, it is estimated to be 12 cases in 1000 people annually. According to the results of the Project of National Disease Burden and Cost-Effectiveness, pneumonia ranked 15 th by 1.15% among the first 20 acute and chronic diseases diagnosed by a physician in the household survey. 11 In patients with CAP, hospitalization rate varies between 30% and 60%. 12, 13 Besides, it has been reported that more than 95% of treatment costs of CAP account for hospitalized patients. 12 In their review including studies on clinical and economic burden of CAP published within a period of 18 y in Europe, Welte et al.
14 observed increases in the dis- ease incidence and hospitalization throughout the years. It is known that the elderly population is gradually increasing worldwide. 15 This condition will cause more of an increase in the clinical and economic burden of CAP in the future.
The costs of CAP for outpatients and inpatients are being investigated in many regions of the world ( Table 8 ). The reasons such as using different cost analysis methods and including different parameters in the calculations, evaluating different adult groups ( 18 y, 50 y, 65 y etc.), including patients with microbiologically proven diagnosis or clinical diagnosis, and selecting patients from the general population or admitted to tertiary hospital lead to difficulties in comparing study results. Nevertheless, the common point in the studies is that cost per patient is high and its reflection to total annual cost is expressed in million dollars.
One of the important points in the decision of approaching CAP patients is whether a patient should be treated as inpatient or outpatient and many factors affect this decision. These factors include severity of the clinical condition of a patient, presence of risk factors (such as age and comorbidity), and duration and route of antibiotic treatment as well as socioeconomic factors such as patients' compliance, use of medical resources, and insurance status. The objective decision of hospitalization using pneumonia severity index (PSI) at baseline is recommended. 22 Nevertheless, in their study, Kozma et al. when the cost per day was estimated US$1,448. They indicated that its reflection in saving across the USA would be 813 million Dollars (range, 513-950 million dollars) annually considering the prevalence of CAP and the rate of hospitalization. In the present study, the mean hospitalization duration was 6.81 days, which was higher than those reported in the above-mentioned studies. Since daily packet price is applied for CAP in Turkey, every extra day of hospitalization will increase total cost. Accordingly, hospitalizing patients according to their indications based on national guidelines, continuing the treatments of patients at home within the shortest possible time after eliminating the criteria for hospitalization, and improving home care facilities would decrease total cost. Moreover, providing switching to oral antibiotic therapy from intravenous therapy by shortening hospitalization duration may be another intervention that would reduce total cost. Advanced age is one the effective factors for the cost of CAP. It has been reported that medical burden of CAP increases with age and that the incidence, mortality, and hospitalization of CAP increase with advanced age. 19 In the study by Tokg€ oz et al., 25 direct hospital costs and factors affecting these costs for inpatients (n D 87) with the diagnosis of CAP were evaluated and mean duration of hospitalization and total cost did not differ between the inpatients divided into 2 groups considering the age of 65 y. Bartolom e et al. 26 compared total direct cost per case between patients aged <65 y and 65 y and found that there was no difference between 2 groups in inpatients, whereas the cost was found to be significantly higher in outpatients aged 65 y (€190 § 77 vs. €263 § 145, p D 0.031). Reyes et al. 18 reported that age did not increase the cost, which might be attributed to the high mean age (70 § 15 years) of their patients. Lee et al. 27 investigated the burden of CAP in adults aged 50 y in 11 hospitals in Korea and total per-capita medical fees were found to be higher in patients aged 65 y than in those aged <65 y (US$2,088 vs. US$1,701). In the present study, the laboratory, medication, hospitalization, and total costs were found to be significantly higher in CAP inpatients aged 65 y compared with those aged <65 y.
Presence of comorbidity is reported to be another factor with an increasing effect on costs. 21, 28 Polsky et al. 28 investigated the contributions of some selected comorbid conditions to cost of CAP in the working population in the USA and evaluated 402,831 CAP cases identified in asthma, diabetes, COPD or congestive heart failure patients. While the mean excess cost was determined as US$14,429, the minimum cost increase was determined in asthma and the maximum cost increase was determined in congestive heart failure. They also reported the cost increase reaching up to 2-3 times in patients with comorbidity compared with those without. In the study by Lee et al., 27 hospitalization was found to be longer and total per-capita medical fees was found to be higher (US$2074 vs. US$1440) in patients with comorbidity compared with those without. In the present study, the costs increased both in outpatients and inpatients in the presence of comorbidity. Therefore, better management of comorbidities would decrease hospitalization and thereby would reduce cost in patients with comorbidities such as asthma, COPD, diabetes mellitus, congestive heart failure, and chronic renal failure. In the present study, the mean cost per patient was found to be lower than those reported in the studies from other countries. This low cost in Turkish setting can be attributed to the lower reimbursed prices of both pharmaceuticals and medical operations (e.g., surgery, magnetic resonance emergency, hospitalization, etc.) due to low level of unit prices as compared with those in other countries.
In the present study, medication cost was found to have the highest share in the total cost in both outpatients and inpatients with CAP (38.7% and 56.5%, respectively). In the study by Bartolom e et al., 26 the share of antibiotic therapy was 22% in the total cost (inpatient care 18.9%, outpatient care 3.1%). To decrease the economic burden of CAP, investigators suggest various recommendations. In approaching to CAP patients, following the recommendations of the guidelines has been reported to reduce the use of wide spectrum antibiotics and the rate of hospitalization in patients without risk factors. 29 This will also cause a decrease in direct costs. It has been also shown in studies that antibacterial treatment applied according to the guidelines shortens the duration of hospitalization and reduces the costs. 12 Studies have also demonstrated that medication costs and treatment failure are increased and this cause economically negative outcomes in regions where antibiotic resistance is a problem. 30 For this reason, especially in case empirical therapy is initiated, beside following the current guidelines, it is necessary to be aware of the regional resistance patterns.
In the large scale study by Broulette et al. 31 on the cost of CAP, it was reported that to decrease the morbidity and cost of CAP, strategies including vaccination for working-age adults having underlying medical problems might be the best method of prevention. Moreover, to date, vaccination has been reported as only proven method of prevention from CAP. In the present study, only 2 patients had previous pneumococcal vaccination. This low vaccination rate could be attributed to the retrospective design of the study. Yet currently, adult pneumococcal vaccination schedule has also been defined in the content of "Risk Group Immunization" document in 2016 32 by the Ministry of Health. PCV13 is available in the national risk group immunization program and PPV-23 has been reimbursed only for risk groups.
The main limitation of the present study was the evaluation of only direct costs. Since the study had a retrospective design, indirect costs could not be taken into consideration within the scope of the study. Future studies including the evaluation of indirect costs may show further increase in the economic burden of pneumonia. Another limitation was the calculation of the medication cost. As medication costs for CAP are reimbursed as a daily packet price (including costs for antibiotics, analgesics, antipyretics, parenteral fluids, antiemetics, and oxygen and medications related to comorbid diseases) in Turkey, it was not possible to perform sub-analyses for individual medication costs from the existing data, especially for antibiotics.
Moreover, yet due to the retrospective design of the study, another limitation was lack of information about whether low severity CAP patients were inappropriately hospitalized, whether any patient received broad-spectrum antibiotics inappropriately, and whether any patient stayed in hospital unnecessarily after attaining clinical stability.
Conclusion
In conclusion, CAP, a disease with a high medical and economic burden, poses a higher cost in inpatients, elders, and individuals with comorbidities. Costs can be decreased by rational decisions about hospitalization and antibiotic use according to the recommendations of guidelines and authorities; moreover, vaccination may decrease the medical burden and contribute to economy by preventing the disease, especially in risk groups. Further large-scale studies conducted in different hospitals are needed to support the above-mentioned outcomes, particularly in Turkey.
Methodology
Data of the patients aged 18 years, who were admitted with the diagnosis of CAP identified through ICD-10 coding (J13, J15-J18) and confirmed by radiologic evaluations from January 2013 through June 2014, were retrospectively evaluated from the database of 2 centers. One center was Acıbadem Maslak Hospital, a private hospital, and the other center was Yedikule Chest Diseases and Thoracic Surgery Training and Research Hospital, a public hospital, both which are qualified according to the Ministry of Health in terms of registration of database. From each hospital, approximately 200 patients corresponding to the monthly average number of CAP patients in these hospitals were enrolled using a computer-based randomization stratified by gender. All procedures performed in studies involving human participants were in accordance with the ethical standards of the Acibadem University Medical Research Assessment Committee and with the 1964 Helsinki declaration and its later amendments or comparable ethical standards. Patients who received treatment at a hemodialysis center within the last 30 days, were hospitalized for 2 d in the last 90 days, and were receiving home infusion therapy and/or decubitus ulcer treatment and/or chemotherapy, those with suspicion of pregnancy, pregnant women, and those on breastfeeding were excluded due to the possibility of having hospital-acquired pneumonia.
In addition to the demographic data of the patients, comorbidities, laboratory analyses, imaging, treatments, clinical units where the patients were examined, hospitalization days in the wards and intensive care units, number of consultations during hospitalization and the specialties of the physicians performing the consultations, examination findings and suggested treatments during control visits were recorded from the hospital database. The numbers of laboratory analyses, imaging, hospitalization days, and specialist visits of all patients were multiplied by the unit price indicated in the Health Practices Statement (HPS) Appendix-2B (Updated Statement of Changes 2013 HPS, dated August 30, 2014 ) and the costs of the relevant items per patient were obtained. Reimbursed pack prices of the medications were obtained from the RxMediaPharma Ò Interactive Drug Information Resource in December 2014 and the total medication costs were calculated according to the duration of use and dosage. All costs were expressed in Euros according to the 2014 currency of Turkish Liras (€1.00 D 2.9 Turkish Liras, without inflation adjustment).
Statistical analysis
Data analyses were performed using the Predictive Analytics Software (PASW) version 18.0 for Windows (SPSS Inc., Chicago, IL, USA). Descriptive statistics were expressed as number and percentage for categorical variables and as mean § standard deviation for numerical variables. For non-normally distributed numerical variables, independent 2 group comparisons were performed using Mann-Whitney U test and independent multiple group comparisons were performed using Kruskal-Wallis test. A linear regression analysis was performed to determine the factors affecting the total cost. A p value <0.05 was considered significant.
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